We present imaging of biological cells by a fibered high-resolution optical microscope, which we call interferometric Scanning Optical Microscope (iSOM) [1] . The topography and surface structure of mouse fibroblasts and living hippocampal neurons are clearly revealed by iSOM. Its working principle is based on the interference of the internally reflected light at an optical fiber tip with the light reflected by the surface facing the tip. iSOM is working in the optical far field, i.e. at tip-sample distances of the order of a few microns, thus avoiding any mechanical contact with the sample. This feature is of particular importance for the observation of living cells. Samples with topography in the micron range can thus be imaged at high resolution (typically half the wavelength laterally to the fiber tip and better than 10 nm axially for highly reflective samples) without any closed-loop tracking of the fiber tip height as done in AFM or NSOM. This feature allows to use less complex electronic control units and much faster recording speeds. In addition, iSOM can be developed at reduced costs and is well suited for integration with other measurement techniques, as only an optical fiber has to be positioned near the sample surface. Therefore, lengthy optical alignments can be avoided. Mouse fibroblasts are cultivated as described in [2] . The cells are inoculated onto the substrate and spread for several hours. Thereafter they are fixed by PBS with 3% paraformaldehyde supplemented with 2% sucrose which was used for 5 min at room temperature. The iSOM image depicts the cells' topography by contour lines (Fig. 
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Neuronal cultures were prepared from hippocampi brain tissues as described by Dotti et al. [3] . Neurons are constituted by a cell body (or "soma") and a burgeoning of fine cables (neurites). We visualized "old" living cells forming mature networks where the different neurons are cross-linked by a great number of neurites, sometimes grouped in thick bundles (Fig. 1.b) . The iSOM image gives a clear impression of the topography and many details are revealed . Compared to phase contrast microscopy, iSOM allows to obtain much more detailed images. However, no fringes are visible, even for nominal cell heights of some microns. In fact, the refractive index difference between the solution and the cell is too small to ensure efficient reflection at the cell surface. The light is thus penetrating the cell and reflected by the substrate. The observed image is due to the phase shift encountered during the propagation inside the cell.
Compared to high resolution techniques such as SEM, one important advantage of iSOM is the possibility to image living cells. The use of pH-buffered solutions already allows to keep neurons alive for about three hours. Actually we are implementing a micro-incubator to the iSOM in order to improve the life conditions and thus allowing long term observations.
